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3KCnEPHMEHTAJIbH0E 3APA5KEHHE HKCO^OBblX KJIEmEtt 

BHPYCOM KAPUIH 

B. A. ApncTOBa, E. A. rym,HHa, B. JI. rpoMameBCKHii, B. B. rym,HH 


Oco6eimocTbio ap6oBHpycoB hb jineTCH pa3MH0?KeHHe b opraHH3Me 6ecno3BOHOHHwx >khbot- 
HBIX, B HaCTHOCTH KpOBOCOCyiftHX HJieHHCTOHOrHX, KOTOptie MOryT CJiy>KHTI> nepeHOCHHKaMH BH- 
pyca b ecTecTBeHHtix ycjioBirax. B HacTOHiften pa6oTe mli npHBOftHM pe3yjiBTaTBi BHpycojiorHHe- 
ckhx HccjieflOBaHHH HKeoflOBBix Kjieiften, 3apa>KeHHBix BHpycoM Kapiira (Flavivirus ceM. Fla- 
viviridae). 

HMeionpiecH b jiHTepaType cBefteHHH o penpoftyKipm Bnpyca b KJienjax hocbh- 
mem>i rjiaBHBiM o6pa30M Bnpycy KJiemeBoro 9HH;e(|)aJiHTa. Ilpn 9tom HH^HipipoBaHHe 
KJiemen npoBOftHjm name Bcero nyTeM napeHTepaJibHoro BBefteHHH Bnpyccoftep- 
^KanjeH cycneH3HH, t. e. Mirayn KHineBHLiH 6aptep nepeHocnnKa. Ilpn TaKOM MeTOfte 
3KcnepHMeHTaJibHoro 3apa>KeHHH H3 HH^eKpnoHHoro npopecca Ha ypoBHe opra- 
HH3Ma KJiem,a HCKJiiOHaeTCH ecTecTBeHHLin nyTb 3apa?KeHHH nepe3 khihchhhk, KJieTKH 
KOToporo npn btom, no-BHftHMOMy, nepBHMH noftBepraiOTCH 3apa>KeHHio. B HacTon- 
men pa6oTe mli npHBOftHM pe3yjiLTaTLi BHpycojiorHnecKHX HCCJieftOBaHHH HKCOftOBLix 
KJiem;eH, 3apa>KeHHLix BHpycoM Kapnm ( Flavivirus ceM. Togaviridae) MeTOftOM 
HpHHyAHTeJILHOrO KOpMJieHHH. 

MATEPHAJILI H METO/JLI 

B 3KcnepnMeHTe HcnoJiL30BaHLi ftBa niTaMMa Bnpyca Kaprnn: HiTaMM Ka3-816, 
H30JinpoBaHHLiH b Ka3axcTaHe ot KJiemen Hyalomma asiaticum h HiTaMM Y3-2247, 
H30JinpoBaHHLiH ot KJiemen Ornithodoros papillipes (Lvov e. a., 1976). 06a nrraMMa 
nponiJiH 10 nacca^Ken nepe3 M03r 7-rpaMMOBLix 6ejibix MLimen. JIa6opaTopHLie 
KyjiLTypLi KJiemen H . asiaticum h H . anatolicum, a Taione Dermacentor niveus , 
ncnoJiL30BaHHLie b 3KcnepnMeHTe, coftep>KaJiH bo Bjia?KHLix KaMepax npn TeMne- 
paType +4 °C. 3a ftBe Heftejra fto Hanajia omiTa ohh 6lijih nepeHecem>i b jia6opa- 
TopHoe noMemeHHe, rfte coftep?KaJiHCb npn ecTecTBeHHOM ocBenjeHHH n TeMnepaType 
20—22 °C. IlH^HpHpoBaHHe KJierften npoBOftHjm Ha npn6ope ft03HpoBaHHoro KopM- 
jieHHH (AjieKceeB, 1971). Ka>KftLiH KJieip nojiynaji b cpeftHeM ot 0.1 fto 0.5 mkji 
20%-hoh BHpyccoftep>KaifteH cycneH 3 HH, CMemaHHOH b paBHLix KOJinnecTBax 
c ,a;e(j)H6pHHHpoBaHHOH kpoblio 6ejiOH mlihih npn THTpe Bnpyca b cycneH3HH ot 4.5 
fto 9.0 1 g JI,3|50/0.02 mji. B nocjieftHHx onLiTax HH^mpipyiomaH >KHftKOCTb 6mia 

HeCKOJILKO MOftH(|)HftHpOBaHa: BMeCTO fte$n6pHHHpOBaHHOH KpOBH 6eJIOH MLIHIH 
b tom me cooTHomeHHH c BHpyccoftep^aifteH cycneH3Hen (1 : 1) fto6aBjiHJin 30%-hlih 
pacTBop 6apaHLHx apHTpoiprroB. Bcero 6lijio 3apa?KeHO 510 oco6en HKCOftOBLix KJie- 
men, npnneM b ohlit 6pajin KaK caMOK, Tan n caMpoB. Ilocjie HH(j)HftHpoBaHHH KJie- 
men ftejiHjm Ha ftBe rpynnLi. OftHy rpynny cocTaBjinjin oco6h, kotoplix 6ojiee He 
ftOKapMJiHBajm; ftpyryio — KJierftH, kotoplix ftOKapMJiHBajin Ha hhctlix 6ejiLix 
MLirnax hjih Ha npn6ope npnHyftHTejiLHoro KopMJieHHH. 3apa>KeHHLix KJiemen 
coftep>KaJiH bo Bjia>KHLix KaMepax npn +20—22 °C h npn +37 °C. Hajnnme BH¬ 
pyca b KJienjax onpeftejinjin MeTOftOM 6noJiorHHecKoro THTpoBamm. TnTpoBaHHe 
Bnpyca npoBOftHJiH Ha 2-HefteJiLHLix 6ejiLix MLirnax, nyTeM BBefteHHH b M03r Ka>Kfton 
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mbiihh no 0.03 mji BnpyccoAepjKan^en cycneH3HH, n Ha MBimax-cocyHKax — no 
0.02 mji BHpyccoAepjKamero MaTepnaJia. JJjih HCHHCJiemm JI^ 50 ncnoJib30Bajin 
MeTOA CTaTHCTnnecKoro yneTa Pn^a n MeHna. Blijih Tamne HcnojiB30BaHBi MeTO# 
KyHca, HenpnMon MeTO# — HM<PA (ran^aMOBnn n ^;p., 1974) n MeTO# 3 JieKTpoH- 
hoh MHKpocKonnn. ^jih 3JieKTpoHHo-MHKpocKonnnecKHx nccJieAOBaHHH 3apa>neH- 
hhx KJiemen BCKpbiBaJin b $oc(|)aTHOM 6y<|)epe. OTnpenapnpoBaHHbie opraHbi KJienjen 
<$HKcnpoBaJiH b 2.5%-hom rjiiOTapaJib^ern^e Ha $oc(|)aTHOM 6y$epe n b 1.0%-hom 
ocmhh. 06e3Bo>KHBaHHe npoBo^HJin nepe3 cepnio cnnpTOB b B03pacTaK)in;eH koh- 
n;eHTpan;HH n 3 aJinBaJin b apaJi^HT. Cpe3bi nojiynajin Ha yjibTpaTOMe LKB, koh- 
TpacTHpoBaJin ypan;HJi-aH;eTaTOM h iprrpaTOM CBHHija. OKpamemibie cpe3bi HccJieAO- 
BaJIH B 3JieKTpOHHOM MHKpOCKOHe JEM-100B. BcKpbITHe H THTpOBaHHe CyCneH3HH 
opraHOB 3apa>neHHbix KJienjen, HHKySnpoBaHHBix npn +22 °C hpoboahjih nepe3 
24, 48, 72, 96 n h .gaJiee H a 5-e, 6-e, 7-e, 15-e, 21-e, 29-e, 30-e, 36-e, 43-e, 45-e, 46-e, 
50-e, 56-e cyTKH; 60 cyT — cpon HaSjno^eHnn. BcKpbiTne KJienjen, HHKySnpoBaH- 
hhx npn +37 °C., hpobo,o;hjih nepe3 2, 4, 24, 48, 72, 96 n nocjie 3apa>KeHHH 6e3 

JJOHOJIHHTeJIBHOH HO^KOpMKH. 

PE3YJIbTATLI H OECy^EHHE 

B Ta6ji. 1 npeACTaBJieHbi pe3yjibTaTbi HccjieAOBamm KJiemen MeTo^OM Shojioth- 
^ecKoro THTpoBaHHH h HMOA, HH^nipipyiomHH areHT — niTaMM Ka3-816. 
H 3 Ta6ji. 1 bh,o;ho, hto npn hcxo^hom THTpe 6.0 lg JI^50/0.3 mji b AOKopMJieHHBix 
KJienjax H. asiaticum Ha 20-e cyTKH nocjie HH^nipipoBaHHH thtp Bnpyca 6 biji 2.0 lg. 
B 3th >ne cpoKH Ha6jno,o;ajiocB cnepn^HnecKoe CBenemie BnpycHoro aHTnreHa b MajiB- 
nnrneBbix cocygax, reMOJiHM(|)e h HHHHHKax. KHinenHHK KJiemen moto^om HMOA 
He 6 hji HccjieAOBaH. Ha 30-e, 45-e h 60-e cyTKH oTMeneHO HapacTamie thtp a Bnpyca 


T a 6 ji h n; a 1 

Pe 3 yjibTaTti Hccjie^oBaHHH KJiemen, 3 KcnepHMeHTajibH 0 3 apa>KeHHtix BupycoM Kapiira — 
niTaMM Ka3-816, MeTOflOM 6 nojiorHqecKoro THTpoBaHHH h HMOA 


Thtp 
BH pyca 
npn 3 apa- 
JKeHHH 


Kjiemn (24 

ocodeft) 

Pe 3 yjibTaTti THTpoBaHHH b lg JT^50/0.03 mji 
b pa3Hbie cpoKH nocjie HH^HHHpoBamiH 

Ha cyTKH: 

CBeneHHe BnpycHoro 
aHTnreHa Ha cyTKH 

10-e 

20-e 

30-e 

45-e 

60-e 

B CJIIOH- 
HblX 

>KeJie 3 ax 

b apyrnx 
opraHax 

6.0 

H. 

asiaticum 

(+) 

0 

2.0 

3.5 

4.0 

4.0 

30 

20 

6.0 

D. 

niveus 

(+) 

0 

2.5 

2.5 

3.0 

— 

45 

HeT 

6.0 

H. 

asiaticum 

(-) 

0 

1.0 

1.0 

2.0 

3.5 

60 

HeT 

6.0 

D. 

niveus 

(-) 

0 

1.0 

2.0 

2.5 

— 

60 

HeT 

4.5 

H. 

asiaticum 

(+) 

0 

0 

0 

4.5 

— 

45 

45 

4.5 

D. 

niveus 

(+) 

0 

0 

0 

4.5 

— 

45 

45 

4.5 

H. 

asiaticum 

(-) 

0 

0 

0 

1.0 

3.0 

60 

45 

4.5 

D. 

niveus 

(-) 

0 

0 

0 

1.5 

2.0 

60 

45 


HpiTMe^aHHe. njiioc — KJiemn noaKopMJieHbi, ivomyc — KJiemn He noaKopMjieHbi. 


flo 4.5 lg h noHBJieHHe cnen;H(|)HHecKoro CBenemm b cjhohhbix >KeJie3ax. B aokopm- 
jieHHbix KJienjax D. niveus npn tom >Ke hcxo^hom THTpe Bnpyc TaK>Ke 6biji o6Ha- 
py>KeH Ha 20-e cyTKH, thtp Bnpyca — 2.5 lg. O^HaKo mctoaom HMOA bbihbhtk 
BHpycHHH aHTHreH b pa3JiHHHbix opraHax KJiemen He ygajiocb. Cneipn^HnecKoe 
CBeneHHe b cjhohhbix >KeJie3ax 6bijio oTMeneHo Ha 45-e cyTKH, thtp Bnpyca — 3.0 lg 
(Ta6ji. 1). 

y Heno^KopMJieHHbix KJienjen H. asiaticum h D. niveus Bnpyc 6biji o6Hapy>KeH 
tojibko Ha 45-e cyTKH nocjie 3apa>KeHHH, thtp Bnpyca — 2.0 lg. CBenemie Bnpyc - 
Horo aHTnreHa 6bijio o6Hapy>KeHo b cjhohhbix >Kejie3ax Ha 60-e cyTKH nocjie hh- 
4>Hii;HpoBaHHH. n P H hcxo^hom THTpe BHpyccoAepjKameH cycneH3HH 4.5 lg b aokopm- 
JieHHbix KJienjax H. asiaticum h D. niveus Bnpyc TaK>Ke 6biji o6Hapy>KeH tojibko 
Ha 45-e cyTKH, ho thtp Bnpyca b 3apa2Kemn>ix KJiem;ax npn 3tom AocraraJi hcxo#- 
Horo. CBeneHHe BnpycHoro aHTnreHa Ha6jno,o;aJiocB b MaJibmirHeBbix cocygax, re- 
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MOJiHM(|)e h cjhohhbix >KeJie3ax TaK>Ke Ha 45-e cyTKH. V Heno,o;KopMJieHHbix KJienjeH 
npn hcxo,o;hom THTpe 4.5 lg thtp Bnpyca Ha 45-e cyTKH cocTaBjiHJi 1.5 1 g. OftHaKO 
b 3th >ne cpoKH motkho 6bijio Ha6jno,o;aTb CBeneHne BnpycHoro aHTnreHa b Majibnn- 
rneBbix cocy^ax, reMOJiHM^e h HHHHHKax h TOJibKO Ha 60-e cyTKH — b cjhohhbix 
H{ejie3ax. 


Ta6jini^a 2 

Pe3yjiBTaTti HCCJieftOBaHHH KJiemefi, ancnepaMeHTajiBHO 3apa>KeHHBix BnpycoM KapniH — 
niTaMM y3-2247, MeTOflOM 6iiojiorH T iecKoro THTpoBamra. Kjiein;H coflepjKajmcb npn +20—22 °C 


Thtp 
B npyca 
npn 3apa- 
>KeHHH 

Kjiemu (27 oco6en) 

Pe3yji 

Ha MblHIJ 

7-e 

bT3TbI THTp( 

ax (7 r) B p 
poBai 

14-e 

3B3HHH B lg JIJ 
a3Hbie cpoKH nc 
ran Ha cyTKH: 

21-e 

J50/0.03 mji 
)CJie HH $ HUH - 

28-e 

Ha Mbimax- 
cocyHKax Ha 
28-e cyTKH 

5 

H. asiaticum 

1.0 

1.0 

1.5 

0 


6 

Te /Ke 

0 

0 

0 

1.5 

— 

7 

» » 

0 

0 

1.0 

1.5 

— 

8 

» » 

0 

0 

1.5 

1.5 

— 

9 

» » 

1.5 

2.0 

3.2 

1.7 

— 

5 

H. anatolicum 

1.5 

2.3 

1.0 

0 

0 

6 

Te /Ke 

1.0 

1.0 

1.3 

1.25 

1.75 

7 

» » 

1.5 

1.8 

1.5 

0.2 

4.5 

8 

» » 

1.8 

1.8 

1.0 

1.0 

4.5 

9 

» » 

1.0 

2.0 

2.5 

1.7 

4.5 


B Ta6ji. 2 npe^CTaBjieHbi pe3yjibTaTbi 6nojiornHecKoro THTpoBamm Ha 7-rpaM- 
mobbix 6ejibix Mbirnax h Mbimax cocyHKax nyjioB 3apa>KeHHbix KJiemen; hh$hh;h- 
pyionpra areHT — nrraMM Y3-2247. 

H 3 Ta6ji. 2 BHftHO, hto Han6ojibHiee co,o;ep>KaHHe Bnpyca b KJiem;ax Ha6jno,o;aeTCH 
Ha 14-e h 21-e cyTKH BHenmeH HHKySaipiH npn hcxo,o;hom THTpe 3apa>KeHHH 8 — 
9 lg. OAHOBpeMeHHO c THTpoBaHneM npoBO^njin BCKpbiTne KJienjen c ijejibio nccjie- 
ftOBaHHH MeTOftOM 3JieKTpOHHOH MHKpOCKOHHH OTfteJIbHbIX OpraHOB HJieHHCTOHOTHX. 
Hepe3 24—48 n nocjie 3apa>KeHHH 6buin o6Hapy>KeHbi jihih b OT^ejibHbie BnpycHbie 
HacTHn;bi b npocBeTe KimeTHiKa cpe^n reMorjiofomoBbix BKjnoneHHH. Ha 5-e cyTKH 
e#HHHHHbie BnpycHbie nacTHijbi Ha6jno,a;ajiHCb b n;HTonjia3MaTHHecKHx BaKyojinx 
KJieTOK CTeHKH KHmeHHHKa. Ha 7—8-e cyTKH BnpycHbie nacTHii;bi Sbijih o6Hapy>KeHbi 
KaK B H;HTOHJia3MaTHHeCKHX BaKyOJIHX, TaK H B Me>KKJieTOHHbIX HpOCTpaHCTBaX. 
B npocBeTe KHinenHHKa BnpycHbie nacTHijbi o6Hapy>KeHbi He 6 hjih. Ha 14-e cyTKH 
nocjie 3apa>KeHHH 6ojibinoe CKonjieHne BnpycHbix nacTHii; 6 hjio o6Hapy>KeHO 
b npocBeTe CKJia^KH KHinenHHKa, a TaKTKe OT,o;ejibHbie rpynnbi BnpycHbix nacTHn; 
b Me^KKJieTOHHOM npocTpaHCTBe. Ha 6ojiee ho3,o;hhx cpoKax (43 — 56 cyT) nocjie 3 a- 
pajKeHHH 6biJin o6Hapy>KeHbi CKOHJieHnn BnpycHbix nacTHn; b Me^KKJieTOHHOM npo- 
CTpaHCTBe h b 30He 6a3ajibHOH MeM6paHbi (6ojiee ho^;po6ho cm. Fynpraa, ApncTOBa 
h ,n;p., 1984). Hepes 46 cyT nocjie 3apa>KeHHH rpynna BnpycHbix nacTHii; 6 biJia 06 - 
Hapy>KeHa b BaKyojinx n;HTonJia3Mbi KJieTOK cjhohhbix >Kejie3 KJiemen H . asiaticum 
(pnc. 1). Ilpn 3 JieKTpOHHO-MHKpOCKOHHHeCKOM HCCJieftOBaHHH KJiemeH, HHKy 6 npO- 
BaHHbix npn 37 °C, 6 bijih noJiyneHbi cjieftyioiipie pe 3 yjibTaTbi: nepe 3 2 h 4 n nocjie 
3apa>KeHHH 6 bijih o 6 Hapy>KeHbi CKonJieHHH BnpycHbix nacTHii; jikhib b npocBeTe 
KHineHHHKa (pnc. 2, A). Hepe 3 24 h 48 n nocjie 3 apa>KeHHH b iprronjiasMe KJieTOK 
KHineHHHKa o 6 Hapy>KeHbi^MHoroHHCJieHHbie BaKyojin, co^epTKanpie KaK OT^ejibHbie 
BnpycHbie nacTHi];H, TaK h rpynnbi naCTHn; (pnc. 2, E ). Ha 3-h cyTKH nocjie 3 apa>Ke- 
hhh 6 bijih o 6 Hapy>KeHbi jimnb OT,o;eJibHbie BnpycHbie nacTHi^bi KaK b n;HTonjia 3 Me 
KJieTOK KHineHHHKa, TaK H B Me>KKJieTOHHbIX HpOCTpaHCTBaX (pnc. 2, B ), 
a Ha 4-e cyTKH BnpycHbie nacTHijbi BOo 6 m;e He 6 bijih o 6 Hapy>KeHbi. H 3 Tex oco 6 en 
KJiemeH, KOTOpbie 6 bIJIH BCKpbITbl ^JIHHCCJie^OBaHHHB 3JieKTpOHHOMMHKpOCKOne, ro- 
tobhjih cycneH3Hio h THTpoBaJiH Ha Mbimax-cocyHKax. TnTpoBaHHe npoBo^HJiH nepe3 
cyTKH nocjie 3 apa>KeHHH h AaJiee ao 4-x cyTOK. Thtp Bnpyca b Kjienjax Ha npoTHTKeHHH 
Bcero nepno^a HaSjHo^eHHH 6 biji bbicokhm — 7.5 lg. Tanon thtp Bnpyca 6 biji ot- 
MeneH y>Ke Ha 1-e cyTKH h coxpaHHJicn b TeneHHe nocjie^yioiipix neTbipex. Bh,o;hmo, 
y>Ke k 24-My n nocjie 3 apa>KeHHH HacTynaeT npe,o;ejibHoe HaKonjieHHe Bnpyca b KJie- 
m;ax npn TeMnepaType +37 °C, hto coBna,o;aeT c pe3yjibTaTaMH 3KcnepHMeHTaJib- 


349 



Horo sapa^KeHHH KJiemen BnpycoM KJiemeBoro 9Hn;e(|)aJiHTa (Hyhhxhh, KypeHKOB, 

1980). 

B 3aKJiiOTeHHe Bcero TOJiomeHHoro npe^CTaBjiHeTCH bo3mojkhlim nomiepKHyTb 
cjie^yK)in;He MOMeHTLi: 1. Bnpyc Kapnra oOjia^aeT Sojibihoh aKOJiornTOCKon njia- 
cthhhoctbio. B npnpofle oh 6liji BH^ejieH ot KJiemen, othochd^hxch k pa3HHM cn- 
CTeMaTiraecKHM rpynnaM — H. asiaticum n 0 . papillipes. B aKcnepnMeHTe KJiemen 
yAaBaJiocb 3apa3HTb Kan mTaMMOM, H30JinpoBaHHi>iM ot hkco^oblix KJiemen, Tan 
h flpyrnM mTaMMOM, H30JinpoBaHHHM ot apracoBBix KJiemen. BnpycoM Kapmn 
b 3KcnepHMeHTe y,n;aBajioci> Tanme 3apa3HTB n KJiemen Argas persicus h HeKOTopue 
Bn/mi KOMapoB (Khutoretskaja, Aristova, 1985). 2. B opraHH3Me KJiemen H,n;eT 
pa3MHomeHne Bnpyca, o tom cBH^eTeJiBCTByeT nocTeneHHoe HapacTaHne THTpa bh- 
pyca b 3apameHHLix KJiemax. Ha ocHOBaHnn pe3yjiBTaTOB aJieKTpoHHon mhkpocko™ 
HHH MOJKHO 3 aKJHOHHTB f HTO B eCTeCTBeHHBIX yCJIOBHHX BHpyC BMeCTe C KpOBBK) 
X03HHHa-np0K0pMHTeJIH BO BpeMH KpOBOCOCaHHH HOHa^aeT B KHmeHHHK KJiem,a. 
BHanaJie BnpycHLie tocthijli y^aeTCH Ha6juo,n;aTb tojibko b npocBeTe KnmeuHHKa, 
r^e h nponcxoflUT e ro nepBrnmoe pa3MHomeHne n HaKonjieHne. Ckopoctb penpo- 
AyKD;HH Bnpyca 3aBHCHT ot TeMnepaTypBi, onTHMajibHan TeMnepaTypa +37 °Ck 
Ha 46-e cyTKH nocjie 3apameHHH BnpycHLie tocthh;i>i 6bijih oSHapyrnemi b BaKyo- 
jihx KJieTOK cjiiohhlix mejie3 KJiemen. CBeueHne BnpycHoro anrnreHa b reMOJinM^e, 
MaJiBnnrneBLix cocyflax, dojiobbix opraHax n cjiiohhbix mejie3ax Ha6jiKmaeTCH 
cnycTH 1.5—2 Mec nocjie 3apameHHH. 
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SUMMARY 


The ixodid ticks Hyalomma asiaticum , H. anatolicum , Dermacentor niveus were infected 
experimentally with Karsha virus. The virus replication has been proved to occur in the tick’s 
organism. The titre of the virus grows gradually in infected ticks. Entering the tick’s gut du¬ 
ring its feeding virus particles penetrate into the gut walls where primary multiplication and 
accumulation of the virus take place. 



Bh'.ieuh'a n cm. B. A. Apucmoeoii u dp. 



Phc. 1. YnacTOK cpc3a ceKpcTopHoii ajibBOOJJW KJiema Hyalomma asiaticum Hepe3 46 cyT liocjie 

3apa>KCHiiH BiipycoM Kapmji. 

A — naCTb u;iiT0iiJia3Mbi KjieTKii, coaepHoiueil cenpcTOpHLic rpaHyjibi. BHii3y Banyo:]b c rpyimoii Biipyciibix 
nacTim, X30 000; B — rpynna BiipycHbix nacTim npn OoJibmoM yBeniraemiii, X 100 000. 
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Phc. 2. YnacTOK cpe3a coflepnuiMoro h KJieToi? KimieHHHKa KJieiu,a //. anatolicum nocjie 3apa>Ke- 

Hua BiipycoM Kapmu. 

A — cKonjieHiie Biipycrawx qacTtin b co^ep^MMaM KiiuiaqHHKa qepea 4 q nocjie 3apa>KCHna, X90 000; B — bh- 
pycHbio qacTnubi b iiHTpaaiiTonjia3MaTHqecKiix BaKyoJiax KJieTOK cTeHKii KnuienHUKa qepe3 24 q nocjie 3apa- 
jKeHHH, X90 000; B — CKoqjiemie BiipycHbix qacTim b MemajieToqHOM npocTpaHCTee qepe3 72 l i nocne aapa- 

>KeHtiH, X 45 000. 


